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Abstract 
Conservation agriculture and organic farming are currently considered as environmentally friendly options for 
producing food. This study explores the motivations and problems of organic European farmers that apply at 
least two conservation techniques: (i) no-tillage, (ii) reduced tillage and/or (iii) green manure. We carried out 
a survey with 159 farmers located in 10 European countries. Data were analysed with a principal component 
analysis followed by clustering to identify groups of farmers with similar motivations and problems. The most 
important motivations are related to soil preservation and problems are mainly linked to agronomic conditions 
and crop management. There are three groups of farmers that share the same type of attitude: “atypical 
farmers”, “soil conservationists” and “agro-technically challenged farmers”. Further research may address in 
priority agronomic problems, such as weed infestation, caused by adoption of conservation agriculture in 
organic agriculture. 
Introduction 
Conservation agriculture (CA) and organic farming (OF) are currently considered as agricultural options for 
producing food while minimizing environmental impacts. Nevertheless they are still rarely combined. 
Conservation agriculture relies on three main concepts: (1) Minimum soil disturbance due to tillage; (2) 
Diversified crop rotation and (3) Permanent soil cover with the use of green manure. The objectives of 
conservation agriculture are to reduce risk of runoff and soil erosion, increase soil water storage and reduce 
labour and fuel use. Organic farming could benefit from conservation agriculture; however, some specific 
problems can occur: difficult weed control, limited nitrogen availability, intensive use of machinery. Several 
review papers provide an overview on management options and challenges of reduced tillage systems in 
Europe and the United Sates (Peigné et al., 2007; Mäder and Berner; 2011; Carr et al., 2013). But there is 
little scientific data describing why some organic farmers are applying conservation practices and what type 
of problems they are faced with. Thus, the objective of this paper is to explore the motivations and problems 
of European farmers when combining organic farming and conservation practices. To achieve this objective, 
farmers’ perceptions about no-tillage, reduced tillage and green manures have been assessed in a European 
survey conducted in 10 countries, performed in the project TILMAN-ORG (www.tilman-org.net). 
Material and methods  
We carried out a survey with 159 farmers located Estonia (17 farmers), Germany (10 farmers), United 
Kingdom (16 farmers) and Ireland (1 farmer), Belgium (9 farmers), France (31 farmers), Switzerland (19 
farmers), Austria (16 farmers), Italy (7 farmers) and Spain (33 farmers). Farmers are applying at least two of 
the three following conservation agriculture practices:  
(i) No-tillage: a conservation tillage practice in which crop is sown directly into soil not tilled since the harvest 
of the previous crop.  
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(ii) Reduced tillage: any tillage practice with a depth shallower than the conventional practice and/or a non-
inversion method such as chisel ploughing. 
(iii) Green manures: any crop that is grown primarily or solely for the purpose of soil protection and 
improvement including: increasing soil N supply to the subsequent crop, increasing soil organic matter, 
regulating the populations of pests and diseases, reducing competition from weeds in subsequent crops, and 
minimizing soil erosion. 
A questionnaire with closed-ended questions was filled by farmers. Each farmer assessed with a Likert-scale 
a list of 12 possible motivations (Tab. 1) and 12 possible problems (Tab. 2) for each conservation practice. 
Possible motivations and problems encompassed socio-economic, technical, agronomic, environmental and 
soil conservation topics. We ranked motivations and problems according to their average Likert-scale value. 
For each conservation practice, we carried out a principal component analysis (PCA) followed by clustering 
on principal components to identify groups of farmers. Such groups of farmers are sharing the same type of 
motivations and problems. 
Table 1: Tested motivations in the questionnaire for no-tillage (NT), reduced tillage (RT) and green 
manure (GM) practices  
Applicable to NT, RT and GM Applicable to NT and RT Applicable to GM 
reducing costs  increasing organic matter content in the soil 
increasing on-farm nitrogen 
production  
limiting erosion/avoiding soil surface crust 
formation enhancing residues mineralization 
producing industrial/fuel 
crops/forage/seeds 
improving yields minimizing environmental impacts limiting N leaching 
technical/innovative challenge   
improving general biodiversity    
improving soil structure   
improving biological soil quality   
advice from network/neighbor   
limiting weeds, pests and diseases   
 
Table 2: Tested problems in the questionnaire for no-tillage (NT), reduced tillage (RT) and green 
manure (GM) practices  
Applicable to NT, RT and GM Applicable to NT and RT Applicable to GM 
weed infestation  limited weed control efficiency weed control  
lack of specific technical skills problem with mixing residues  heterogeneous green manure development 
soil structure problems  limited nitrogen supply  competition between crop and GM 
increasing labour requirements limited crop emergence unfavorable establishment conditions 
 limited available information  lack of available N for non-leguminous green manure 
 adequacy of machinery  limited biomass of green manure 
 not stablecrop yields  cost of seeds 
 destroying pasture destroying the green manure 
Results 
Reduced tillage and green manure are the two practices that are more often applied than no tillage by the 
farmers (Fig. 1). Only 26% of the interviewed farmers apply no-till practices. There is a geographical gradient 
of conservation practices application: more farmers are applying no-till in Southern Europe region whereas 
green manure is more frequent in the more humid North area (data not shown).  
Farmers’ main motivations for applying conservation practices are related to soil preservation (improving soil 
structure, biology, and soil organic matter) and environmental concerns. Agronomic conditions and crop 
management (weed infestation, destroying of the previous crop) and socio-economic concerns (increasing 
labour requirements, yield stability) are the most important problems. Organic farmers are thus strongly 
motivated by soil conservation. Knowler and Bradshaw (2007) show that one of the drivers for adopting 
conservation practices in conventional farming is the awareness of soil problems. Weed infestation is the first 
problem for farmers. Indeed, weed control is often considered as a strong technical constraint to the 
application of conservation practices in organic farming (Berner et al., 2008; Sans et al., 2011). Weed 
management is a central problem in the case of organic farming because herbicides are not used for 
controlling weeds. Thus, compared to conventional studies, conventional and organic farmers are both 
interested in improving soil conservation but organic farmers are facing more technical constraints. 
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Figure 1. Percentage of farmers using conservation agriculture practices in the survey 
Whatever the considered conservation practices, PCA analysis and clustering shows that there are three 
groups of farmers that share the same type of attitude: “atypical farmers”, “soil conservationists” and “agro-
technically challenged farmers”. “Soil conservationist farmers” expressed strong motivations towards soil 
preservation. “Agro-technically challenged” farmers expressed that they are facing agronomic problems and 
challenges. The perception of the problems by farmers differs depending on the groups: “soil 
conservationists” perceive a small number of problems while “agro-technically challenged” farmers may 
overestimate the agronomic problems. Although farmers’ grouping seems to depend on farm characteristics 
(such as size and location) we did not identify a clear pattern. Whatever the location of farmers, they could 
be either “soil conservationists” or “agro-technically challenged”, meaning their motivations and problems are 
more dependent on their environmental attitudes and beliefs than on their farm characteristics or location.  
Discussion 
This study provides insights on the motivations and problems that European organic farmers are facing when 
applying conservation practices. The most important motivations are related to soil preservation concerns 
and problems are mainly linked to agronomic conditions and crop management. According to this study, 
research may address in priority agronomic problems, such as weed infestation, caused by adoption of 
conservation agriculture in organic agriculture. Soil benefits due to conservation agriculture should also be 
studied to strengthen farmers’ motivations. 
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